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)LQGLQJV UHODWHG WR QRQUHVSRQVH LQ :HE VXUYH\V DUH UHODWLYHO\ OLPLWHG /LWHUDWXUH
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UHVSRQG WR DOO RI  WKH TXHVWLRQV SUHVHQWHG $V DQ H[SODQDWRU\ DSSURDFK IRU WKLV
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QRWNQRZZKHWKHUDSRWHQWLDO UHVSRQGHQWUHFHLYHGWKHTXHVWLRQQDLUHDWDOO UHDG LW
DQGEHJDQ DQVZHULQJ LW 6XFK LQIRUPDWLRQ FDQ KDUGO\ EH UHFRQVWUXFWHG DIWHUZDUGV
ZLWKRXWWKHDLGRI DIROORZXSVWXG\*LYHQWKLVODFNRI LQIRUPDWLRQDERXWWKHSDU
WLFLSDWLRQSURFHVV D VXUYH\ UHVHDUFKHU ORVHV YDOXDEOH LQIRUPDWLRQ ,I  DQ LQGLYLGXDO
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TXHVWLRQV7KHUHDUHVHYHUDOPHWKRGVSRVVLEOHWRWUDFHWKHUHVSRQVHSURFHVVLQFOXGLQJ
WKHXVHRI FJLVFULSWV MDYDDSSOHWVDQG ORJILOHV5HJDUGOHVVRI  WKHVSHFLILFDSSURDFK
XVHG WKH GDWD DOORZ WKH UHFRQVWUXFWLRQ RI  WKH UHVSRQVH SURFHVV 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WKUHH FRQGLWLRQV PXVW EH IXOILOOHG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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WLRQRI REVHUYDEOH UHVSRQVHSDWWHUQV DOORZV IRU D GLIIHUHQWLDWLRQ EHWZHHQ WKH IRO
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TXHVWLRQV8QLWQRQUHVSRQGHUVDUH WKRVH LQGLYLGXDOVZKRGRQRWSDUWLFLSDWH LQ WKH
VXUYH\7KHUH DUH WZR SRVVLEOH YDULDWLRQV WR WKH XQLW QRQUHVSRQGHU 6XFK DQ LQGL
YLGXDOFRXOGEHWHFKQLFDOO\KLQGHUHGIURPSDUWLFLSDWLRQRUKHRUVKHPD\SXUSRVH
IXOO\ZLWKGUDZDIWHUWKHZHOFRPHVFUHHQLVGLVSOD\HGEXWSULRUWRYLHZLQJDQ\TXHV
WLRQV $QVZHULQJ GURSRXWV FRQVLVW RI  LQGLYLGXDOV ZKR SURYLGH DQVZHUV WR WKRVH
TXHVWLRQVGLVSOD\HGEXWTXLWSULRUWRFRPSOHWLQJWKHVXUYH\/XUNHUVYLHZDOORI WKH
TXHVWLRQVLQWKHVXUYH\EXWGRQRWDQVZHUDQ\RI WKHTXHVWLRQV/XUNLQJGURSRXWV




DQVZHULQJ GURSRXWV DQG LWHP QRQUHVSRQGHUV ,QGLYLGXDOV GLVSOD\LQJ WKLV UH
VSRQVHEHKDYLRUYLHZVRPHRI WKHTXHVWLRQVDQVZHUVRPHEXWQRWDOORI WKHTXHV
WLRQVYLHZHGDQGDOVRTXLWSULRUWRWKHHQGRI  WKHVXUYH\ ,QRXURSLQLRQ WKLV W\








7KH YDULDWLRQV DPRQJ WKH VHYHQ QRQUHVSRQVH W\SHV UHSUHVHQW VLJQLILFDQW GLIIHU
HQFHVSDUWLFXODUO\ZKHQRQHVHHNVWRXQGHUVWDQGDQGSRVVLEO\FKDQJHUHVSRQVHEH


















DQG QRQYROLWLRQDO EHKDYLRUV :LWK YROLWLRQDOO\FRQWUROOHG RU LQWHQWLRQDO QRQ
UHVSRQVHW\SHVWKH SRWHQWLDO UHVSRQGHQWGHFLGHVIRUKLPRUKHUVHOI  WRZKLFKH[
WHQWKHRUVKHZLOORUZLOOQRWSDUWLFLSDWHLQDVXUYH\1RQYROLWLRQDOQRQUHVSRQVHLV





,Q FRPSOHWH UHVSRQGHUV OXUNHUV DQG LWHPQRQUHVSRQGHUV RQH FDQ DVVXPH WKDW DOO
DFWLRQVDUHYROLWLRQDOO\FRQWUROOHGGXHWRWKHHYLGHQFHWKDWWKHSDUWLFLSDQWVYLHZDOO
TXHVWLRQV LQ WKH VXUYH\ 7KH RQO\ SRVVLEOH H[FHSWLRQ KHUH DUH WKH OXUNHUV :KLOH
OXUNHUVDUHQRWKLQGHUHGE\WHFKQLFDODUWLIDFWVLWLVDOVRSRVVLEOHWKDWOXUNHUVDUHQRW
DOZD\VSDUWRI  WKHGHVLUHGVDPSOH6SHFLILFDOO\RQHPXVWQRWH WKDW LW LVQRWQHFHV
VDULO\RQO\KXPDQVZKRDFFHVVGRZQORDGDQGIDLOWRDQVZHUWKHDSSURSULDWHTXHV
WLRQQDLUHSDJHVEXWSRVVLEO\URERWVZRUPVRUZDQGHUHUV7KHVHQRQKXPDQPRUH
RU OHVV LQWHOOLJHQW VRIWZDUHEDVHG DJHQWV DUHHJXVHGE\ VHDUFK HQJLQHV WR ILQG
DQGFRPSLOHLQIRUPDWLRQ7HFKQLFDOSURFHGXUHVIRUH[FOXGLQJWKHPDMRULW\RI WKHVH
URERWVPD\H[LVW\HWFRPSOHWHH[FOXVLRQLVQRWSRVVLEOHGXHWRWKHGLYHUVLW\RI GLI
IHUHQW V\VWHPV'LOOPDQ  VXJJHVWHG UHVWULFWLQJ DFFHVV WR SHRSOHZLWK D YDOLG









QDLUH ZDV SURWHFWHG IURP EHLQJ FDFKHG %HFDXVH RXU JRDO ZDV WR LQYHVWLJDWH UH
VSRQVHSDWWHUQVQRLQFHQWLYHIRUSDUWLFLSDWLRQZDVRIIHUHG
:HEXVHUVZHUHÄLQYLWHG¶WRWKHVXUYH\WKURXJKDGYHUWLVLQJSODFHGRQVHDUFKHQJLQHV
DQG:HEFDWDORJVHJ<DKRR$OWDYLVWDHWF ,Q WRWDOSHRSOHSDUWLFLSDWHG LQ
WKHVWXG\2I WKRVHDQVZHULQJGHPRJUDSKLFTXHVWLRQVZHUHPDOHDQG
IHPDOH7KHPHDQDJHLQWKLVJURXSZDV\HDUV6' \HDUVDQGPRVWRI WKH
SDUWLFLSDQWVZHUH HPSOR\HG  RU VWXGHQWV  ,W LV LPSRUWDQW WR QRWH
WKRXJK WKDW QRW DOO SDUWLFLSDQWV DUH UHSUHVHQWHG LQ WKH GHPRJUDSKLF GHVFULSWLRQV
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8VLQJ WKH WUDGLWLRQDOFDWHJRULHVRI FRPSOHWHUHVSRQVHXQLWQRQUHVSRQVHDQG LWHP
QRQUHVSRQVHVHHOHIWFROXPQLQ7DEOHWKHVWXG\GHVFULEHGDERYHZRXOGKDYHUH
SRUWHGXQLWQRQUHVSRQVHDWXQLWQRQUHVSRQGHUVDVGHILQHGDERYHSOXV




:KLOH XQLW QRQUHVSRQGHUV DQG OXUNLQJ GURSRXWVPD\ KDYH H[SHULHQFHG WHFKQLFDO
GLIILFXOWLHVZKLFKSUHYHQWHG IXUWKHU SDUWLFLSDWLRQ LW LV OLNHO\ WKDW WKH WKUHH JURXSV
GLIIHUVLJQLILFDQWO\ IURPHDFKRWKHU ,I RQH VHHNV WRPLQLPL]HQRQUHVSRQVHE\HQ









VRPHTXHVWLRQVPDLQWDLQHGHQRXJK LQYROYHPHQW LQ WKH VXUYH\ WRFRPSOHWH WKHDF
WLYLW\ DQG GLG QRW H[SHULHQFH SUREOHPV FRPSOHWLQJ WKH VXUYH\ +RZHYHU WKH DQ
VZHULQJGURSRXWVDQGLWHPQRQUHVSRQGLQJGURSRXWVHLWKHUFKRVHWRTXLWRUSRVVL














FRPSOHPHQWDU\ DSSURDFKHV WRXQGHUVWDQG DQG H[SODLQQRQUHVSRQVH LQ:HE VXUYH\V
7KHILUVWDSSURDFKPRVWO\IRXQGLQWKHVRFLRORJLFDOOLWHUDWXUHRQQRQUHVSRQVHLQ:HE
VXUYH\VHJ%RZNHU'LOOPDQ'LOOPDQ LVSULPDULO\ IRFXVHGRQGHVLJQ
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